Figure 60A provides a schematic showing an arrangement of a target-specific 
invader oUgonucleotide (SEQ ID N0:61) and a target-specific probe oUgonucleotide 
(SEQ ID NO:62) bearing a 5' Cy3 label along a target nucleic acid (SEQ ID NO:63). 

Figure 60B is the image generated by a fluorescence imager showing the 
detection of specific cleavage products generated in an invasive cleavage assay using 
charge reversal (i.e., charge based separation of cleavage products). 

Figure 61 is the image generated by a fluorescence imager which depicts the 
sensitivity of detection of specific cleavage products generated in an invasive cleavage 
assay using charge reversal 

Figure 62 depicts a first embodiment of a device for the charge-based 
separation of oligonucleotides. 

Figure 63 depicts a second embodiment of a device for the charge-based 
separation of oligonucleotides. 

Figure 64 shows an autoradiogram of a gel showing the results of cleavage 
reactions run in the presence or absence of a primer oligonucleotide; a sequencing 
ladder is shown as a size marker. 

Figures 65a-d depict four pairs of oligonucleotides; in each pair shown, the 
upper arrangement of a probe annealed to a target nucleic acid lacks an upstream 
oligonucleotide and the lower arrangement contams an upstream oUgonucleotide. 

Figure 66 shows the chemical structure of several positively charged 
heterodimeric DNA-binding dyes. 

Figure 67 is a schematic showing alternative methods for the tailing and 
detection of specific cleavage products in the context of the Invader™-directed 
cleavage assay. 

Figure 68 provides a schematic drawing of a target nucleic acid with an 
Invader™ oUgonucleotide, a miniprobe, and a stacker oligonucleotide annealed to the 
target. 

Figure 69 provides a space-filling model of the 3-dimensional structure of the 
T5 5'-exonuclease. 
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Figure 70 provides an alignment of the amino acid sequences of several FEN-1 
nucleases including the Methanococcus jannaschii FEN-1 protein (MJAFENLPRO), 
the Pyrococcus furiosus FEN-1 protein (PFUFENLPRO), the human FEN-1 protein 
(HUMFENLPRO), the mouse FEN-1 protein (MUSFENl.PRO), the Saccharomyces 
cerevisiae YKL510 protein (YST510.PRO), the Saccharomyces cerevisiae RAD2 
protein (YSTRAD2.PR0), the Shizosaccharomyces pombe RAD 13 protein 
(SP0RAD13,PR0), the human XPG protein (HUMXPG.PRO), the mouse XPG protein 
(MUSXPG.PRO), the Xenopus laevis XPG protein (XENXPG.PRO) and the C 
elegans RAD2 protein (CELRAD2.PR0); portions of the amino acid sequence of 
some of these proteins were not shown in order to maximize the alignment between 
proteins. The numbers to the left of each line of sequence refers to the amino acid 
residue number; dashes represent gaps introduced to maximize alignment. 

Figure 71 provides a schematic showing the S-33 and 11-8-0 oligonucleotides 
in a folded configuration; the cleavage site is indicated by the arrowhead. 

DEFINITIONS 

As used herein, the terms "complementary" or "complementarity" are used in 
reference to polynucleotides {ue., a sequence of nucleotides such as an oligonucleotide 
or a target nucleic acid) related by the base-pairing rules. For example, for the 
sequence "A-G-T," is complementary to the sequence "T-C-A." Complementarity may 
be "partial," in which only some of the nucleic acids' bases are matched according to 
the base pairing rules. Or, there may be "complete" or "total" complementarity 
between the nucleic acids. The degree of complementarity between nucleic acid 
strands has significant effects on the efficiency and strength of hybridization between 
nucleic acid strands. This is of particular importance in amplification reactions, as 
well as detection methods which depend upon binding between nucleic acids. 

The term "homology" refers to a degree of identity. There may be partial 
homology or complete homology. A partially identical sequence is one that is less 
than 100% identical to another sequence. 
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As used herein, the term "hybridization" is used in reference to the pairing of 
complementary nucleic acids. Hybridization and the strength of hybridization (Le,, the 
strength of the association between the nucleic acids) is impacted by such factors as 
the degree of complementary between the nucleic acids, stringency of the conditions 
involved, the of the formed hybrid, and the G:C ratio within the nucleic acids. 

As used herein, the term "T„" is used in reference to the "melting temperature." 
The melting temperature is the temperature at which a population of double-stranded 
nucleic acid molecules becomes half dissociated into single strands. The equation for 
calculating the T^ of nucleic acids is well known in the art. As indicated by standard 
references, a simple estimate of the T^^ value may be calculated by the equation: T^ = 
81.5 + 0.41(% G + C), when a nucleic acid is in aqueous solution at 1 M NaCl {see 
e.g., Anderson and Young, Quantitative Filter Hybridization, in Nucleic Acid 
Hybridization (1985). Other references include more sophisticated computations which 
take structural as well as sequence characteristics into accoimt for the calculation of 
T , 

As used herein the term "stringency" is used in reference to the conditions of 
temperature, ionic strength, and the presence of other compounds, under which nucleic 
acid hybridizations are conducted. With "high stringency" conditions, nucleic acid 
base pairing will occur only between nucleic acid fragments that have a high frequency 
of complementary base sequences. Thus, conditions of "weak" or "low" stringency are 
often required when it is desired that nucleic acids which are not completely 
complementary to one another be hybridized or annealed together. 

The term "gene" refers to a DNA sequence that comprises control and coding 
sequences necessary for the production of a polypeptide or precursor. The polypeptide 
can be encoded by a frill length coding sequence or by any portion of the coding 
sequence so long as the desired enzymatic activity is retained. 

The term "wild-type" refers to a gene or gene product which has the 
characteristics of that gene or gene product when isolated from a naturally occurring 
source. A wild-type gene is that which is most frequently observed in a population 
and is thus arbitrarily designed the "normal" or "wild-type" form of the gene. In 
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